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You are advised to spend 35 minutes answering the questions in this booklet.

QUESTION ONE

Research has shown that the times taken for walkers to complete a track through a particular 
national park are normally distributed with a mean of 3.6 hours and a standard deviation of 
0.5 hours. 

Calculate the probability that a randomly selected walker will take less than 3 hours to complete the 
track.

QUESTION TWO

A large section of the national park track goes through a beech forest. The beech forest is home to 
a lot of wasp nests. A local walker estimates that in this forest, there is an average of two nests per 
300 metres of track.

Assuming these nests occur randomly and independently, a Poisson distribution may be used to 
model the number of nests found per 300 metre section of track.

Based on this model, calculate the probability that a randomly selected 300 metre section of the 
beech forest track has more than one wasp nest.	
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QUESTION THREE

It is estimated that 15% of the population is allergic to wasp venom. (Assume occurrences of the 
allergy to wasp venom in people are random and independent.)

(a) 	 On a particular day, a group of 10 people walk through the beech forest part of the track. 

	 Calculate the probability that no more than two of these people are allergic to wasp venom.	

(b)	 On another day, a group of 6 people walk through the beech forest part of the track in the 
morning and a group of 8 people walk through in the afternoon. 

	 Calculate the probability that exactly one person in each group will be allergic to wasp 
venom.
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QUESTION FOUR

Fiordland National Park is home to the takahē. The takahē is a bird that is native to New Zealand, 
and is listed as being an endangered species.

Two adult takahē are to be captured and used as part of a breeding programme to help protect 
the species. Research has shown that the weights of adult takahē can be taken to be normally 
distributed, with a mean weight of 3.0 kg and a standard deviation of 0.4 kg.

Assuming that the weights of the adult takahē to be captured are independent, calculate the 
probability that the combined weight of the two randomly chosen adult takahē exceeds 7 kg.
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QUESTION FIVE

A researcher’s studies have shown that the weights of takahē chicks at age one week can be taken to 
be normally distributed with a mean weight of 207 g and a standard deviation of 18 g.

The researcher claims that 12% of all takahē chicks are underweight. For a one-week-old takahē 
chick, what is the maximum weight that can be considered to be underweight?	
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QUESTION SIX

Takahē nest on the ground. A conservation researcher is analysing nests in the regions where the 
bird is found. The researcher has divided each region into squares of area one hectare, and has 
counted the number of nests within each square. The results for all regions are as follows:

Number of nests 
per hectare (x) 0 1 2 3 4 5 6

Frequency (f  ) 4 25 45 39 20 7 5

A Poisson distribution may be used to model the number of takahē nests per hectare.

Another researcher was studying the same regions, but using different-size squares. This researcher 
calculated a probability of finding no nests in a square as being 0.522. 

Based on the data in the table above, what area of squares did the second researcher study in order 
to have a 0.522 probability of finding no nests? Justify your answer using mathematical reasoning.	
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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